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Neural stem cell erythropoietin receptor expression during
human fetal brain development
Hsiao-Nan Hao a, Jane Zhao a, Kaveh Barami b, Lawrence Morawa a
a Department of Orthopaedic Surgery, Wayne State University, Detroit,
MI 48823, USA
b Neuroscience Center, Memorial Hospital Jacksonville, FL, USA
Erythropoietin receptor (EPOR) expression is necessary to promote
neurogenesis. In EPOR-null mice, the average number of neuronal cells
were signiﬁcantly lower. Thus, EPOR expression of neural stem cells
(NSC) is critical during development of fetal central nervous system
(CNS). However, there is no systemic data to depict the EPOR of NSC at
different gestational stages. In current study, fresh isolated NSC from
fetal human brain tissues with different gestation (8–9 weeks, 10–
20 wks and 23–24 wks) were used to analyze EPOR gene signal and
protein expressions. NSCs isolated from 8 to 9 wks brain express RT-
PCR and immunoprecipitation detectable level of EPOR. From 2nd
trimester (10–20 wks) brain tissues, the EPOR expression density of
NSC increased 4 to 10 and 3 to 7 folds from both RT-PCR and
immunoblot assays respectively. NSCs from 20 wks and 24 wks fetal
brain tissue expressed similar level of EPOR. NSCs from 1st trimester
brain have minimal EPOR compared with cells from 2nd and 3rd
trimester. EPOR expression gradually increased following the fetal
development. To quantify NSC membrane EPOR, receptor binding
study was performed with 125I-labeled erythropoietin (EPO). Approxi-
mately 4±1.2×102 binding sites/cell appeared from NSC isolated from
9 wks, 6.4±0.8×103/cell from18 wks, and 6.8±1.6×103/cell from
24 wks brain. The binding results conﬁrmed receptor protein
expression manners of EPOR among the NSCs from different gestation
stages. These ﬁndings suggest that EPO may be signiﬁcant for later
brain development rather than that at 1st trimester.
doi:10.1016/j.ydbio.2008.05.303
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Frozen human ﬁbroblast cultures of varying ages contain
numerous multipotent cells capable of in vitro differentiation
into cells of all three germ layers
Leonard J. Sciorra, Aileen Grace Arriola, Binod Aryal, Bigyan Bista,
JoshuaM. Cipolla, Kristofer Gryte, Sonia Iparraguirre, JeanetteWilmanski
St. Peter's College, Jersey City, NJ, USA
We show that multipotent cells are found in frozen human
ﬁbroblasts cultures grown under conditions used by De Coppi et al.
(2007) for amniotic ﬂuid-derived stem cells. Cells from amniotic ﬂuid
(passage 7), fetal tissue (passage 10), a 3-day-old (passage 9), an 11-
year-old (passage 9), a 37-year-old (passage 10), and a 96-year-old
(passage 8) were obtained (Coriell Cell Repository). Previous studies
show amniotic ﬂuid cells at passage 8/N were highly positive for the
hemopoietic stem cell marker, CD117, and easily differentiate into
various cell types (Sciorra et al., 2007). Cells from the repository were
grown in Eagle's MEMwith 15% FBS and then transferred into amniotic
growth media (AFM) — αMEM, Changs B&C, ES-FBS. Initial CD117+
counts were: amniotic ﬂuid (81%), fetal tissue (79%), 3-day-old (46%),
11-year-old (47%), 37-year-old (23%), and 96-year-old (0.5%). By the
third passage in AFM, N85% of cells in each culture were CD117+. The
cultures were then differentiated into nervous, adipose, muscle, and
hepatic cells. Remarkably, all samples differentiated into cells with the
morphologic, metabolic, and staining characteristics of these tissue
types. Undifferentiated cells were also positive for NANOG, a nuclear
stem cell marker (85%/N in each sample). The above data indicates that
all samples contain signiﬁcant numbers of cells able to differentiate into
all three germ layers. Our study suggests that skin ﬁbroblast cultures
may be a useful source of in vivo gene and/or autologist cell therapy.
doi:10.1016/j.ydbio.2008.05.304
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Interactors of Sox2 in embryonic stem cells
PardoGontan a, ThomasGüttler c, JeroenDemmers a, FrankGrosveld a,
Dick Tibboel b, Maarten Fornerod d, Dirk Görlich c, Raymond Poot a,
Robbert Rottier a,b
a Department Cell Biology, Erasmus MC, Rotterdam, The Netherlands
b Department of Pediatric Surgery, Erasmus MC, Rotterdam, The
Netherlands
c Max-Planck-Institut für Biophysikalische Chemie, Göttingen, Germany
d Department of Tumor Biology, NKI, Amsterdam, The Netherlands
Sox proteins form a large family of proteins, containing an HMG
DNA binding domain and a transcriptional activator/repressor
domain. They are important regulators of development and differ-
entiation and are found throughout evolution.Sox2 is one of the key
players in the network of proteins that maintains the self-renewal and
pluripotency of embryonic stem (ES) cells. Sox2co-occupies many
promoters together with pluripotency factors Oct4 and Nanog. It is
likely that Sox2 regulates its target-genes with the help of interacting
factors but besides Oct4 and Oct1, no such factors are currently
known. We wanted to identify Sox2 interactors biochemically, by
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